Pamidronate reduces PTH-mediated bone loss in a gene transfer model of hyperparathyroidism in rats.
We evaluated spinal and femoral bone mass and density utilizing dual-energy x-ray absorptiometry (DEXA) in rats in which severe hyperparathyroidism was produced by the expression of the gene for human PTH-(1-84) (hPTH). This gene was incorporated into a retroviral vector that was transfected into fibroblasts which were subsequently injected into their peritoneal cavities. Further, we examined the effect of the administration of pamidronate on bone mass and density in the presence of extremely high concentrations of hPTH. Three groups of rats were studied. Groups 1 and 2 receive the hPTH-secreting fibroblasts; group 2 subsequently received pamidronate (2.5 mg/kg IV) 18 and 27 days after receiving the fibroblasts. These animals developed levels of hPTH greater than 1.0 microgram/liter and became hypercalcemia within 20 days. These animals became lethargic and were significantly lower in weight than age-matched controls (group 3, p less than 0.05). After accounting for the animal weight there was a further significant decrease in bone mineral content and density (BMC and BMD) on day 29 attributable to hPTH-mediated bone loss. Treatment with pamidronate resulted in a higher BMC of the lumbar spine than in the untreated animals, with elevated concentrations of hPTH. The BMD was significantly higher at both the lumbar spine and femur in the pamidronate-treated animals (p less than 0.05). The CV of paired measurements of BMD was 2.7% at the spine and 1.5% of a femur, respectively. The BMC of the lumbar spine and femur was closely correlated with the ashed weight of the same bones (r = 0.92 and 0.85, respectively).